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METHOD FOR HEMMING 

RELATED APPLICATION 
This application is a continuation of U.S. Patent Application Serial No. 
10/133,950 filed April 26, 2002. 

BACKGROUND OF THE INVENTION 

I. FIELD OF THE INVENTION 

The present invention relates generally to a method for producing a flat hem 
with a very sharp radius bend between two sheet metal panels for use primarily as 
automotive closure. 

II. DESCRIPTION OF RELATED ART 

There are many previously known hemming machines and hemming methods. 
Many industries, such as the automotive industry, utilize sheet metal hemming 
machines to secure two metal panels together. For example, in constructing a door 
for an automotive vehicle, the door typically comprises both an outer panel and an 
inner panel. In order to secure these panels together, a hem is formed between the 
inner and outer panel around the outer peripheral edge of the panels such that an outer 
edge portion of the inner panel is sandwiched in between a flange on the outer panel 
and the outer panel itself. 

In order to perform the hemming operation, there are many previously known 
hemming machines. These hemming machines typically comprise a base and 
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hemming tooling mounted to the base. A nest is also mounted to the base and the 
nest and hemming tooling are movable relative to each other. The nest, in turn, 
supports the panel assembly to be hemmed. 

In order to form the hem, a flange is first formed around the outer periphery of 
5 the outer panel prior to the hemming operation. This flange, furthermore, lies in a 
plane that is generally perpendicular or with an angle of 80 degrees to 120 degrees to 
the plane of the outer panel. Typically, the flange has a width of approximately 6 to 
12 mm. 

After the flange is formed in the outer panel by a separate flanging operation, 
10 the outer panel is then positioned on the nest and the inner panel positioned upon the 
outer panel so that an outer edge of the inner panel is spaced slightly inwardly from 
the bend line between the outer panel and its flange. Thereafter, the flange is 
compressed first against a prehemming tool which bends the flange approximately 45 
degrees relative to the plane of the outer panel and so that the flange overlies the outer 
15 peripheral portion of the inner panel. The now bent flange is then compressed against 
the final hemming tool thus sandwiching the outer peripheral portion of the inner 
panel in between the flange and the outer panel thereby completing the panel 
assembly. 

In order to improve the visual appearance of the hem, many industries, and 
20 particularly the automotive industry, have increasingly demanded that the overall hem 
be as thin as possible. This, in turn, creates a visual optical illusion of decreasing the 
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gap space between the hem and the adjacent panel on the vehicle. Minimization of 
this apparent gap space between adjacent panels is highly desirable. 

Special problems, however, have arisen when hemming the inner and outer 
panels that are constructed from aluminum sheet metal. As shown in FIG. 1, in these 
5 previously known hemming methods, the flange 100 is first formed on the aluminum 
sheet metal panel 102 so that the outer radius of the bend line 104 between the flange 
100 and the remainder of the outer panel 102 is formed at a radius R of approximately 
1.2 mm + t where t = the thickness of the aluminum panel. The subsequent hemming 
operation on such aluminum panels, i.e. compressing the flange initially against the 

10 prehemming tooling and subsequently against the final hemming tooling, has created 
several distinct problems which have previously been unsolved. 

With reference to FIG. 2, first, by forming the flange with a relatively large 
radius, i.e. 1.2 mm plus the thickness of the panel 102, compression of the flange 100 
against a conventional 45 degrees prehemming tooling 106 causes the bend line 104 

15 to creep inwardly from the position shown in phantom line and to the position shown 
in solid line by the distance X relative to the panel 102. Such "creeping" during the 
prehemming operation also causes the outer panel to roll upwardly along its outer 
edge so that the panel 102 begins to bend a position spaced inwardly by the distance 
Y from the bend line 104. This in turn provides the visual appearance of a relatively 

20 wide gap space between the adjacent panels following assembly on the automotive 
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vehicle, as well as distortions like "recoil" that the final hemming operation cannot 
correct. 

With reference to FIG. 3, a second, and perhaps more serious, disadvantage of 
these previously known hemming methods is that the formation of the flange 100 
5 causes the aluminum panel to become more brittle along the bend line 104 between 
the flange 100 and the remainder of the outer panel 102. The subsequent final 
hemming operation causes a further compression of the flange 100 and movement of 
the flange 100 along its bend line 104. This further compression of the flange and 
movement along its bend line causes the aluminum panel to crack along the bend line 

10 during the hemming operation as shown at 110. Such cracking is unacceptable for 
the automotive industry as well as other industries. 

A still further disadvantage of the relatively large radius used to form the 
flange with the previously known hemming methods is that the final position of the 
bend line and thus the outer periphery of the final panel assembly will vary slightly 

15 following the hemming operation. Such movement of the bend line of the flange can 
result from either inward creeping of the bend line or outward compression of the 
flange bend line during the final hemming operation. Such movement of the outer 
bend line disadvantageously results in inconsistent gap spacing between adjacent 
panels on the resulting automotive vehicle. 
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SUMMARY OF THE PRESENT INVENTION 
The present invention provides a hemming method which overcomes all of the 
above-mentioned disadvantages of the previously known hemming methods. 

In brief, the method of the present invention first forms the flange along the 
5 outer periphery of the outer panel so that a bend line separates the flange from the 
remainder of the outer panel and also so that the flange lies in a plane substantially 
perpendicular to the plane of the remainder of the outer panel. Unlike the previously 
known hemming methods, however, the bend line between the flange and the 
remainder of the outer panel has an outer radius R in the range of (1.0 mm + t) > R > 
10 (0.2 mm + t) where t = the thickness of the outer panel in millimeters. Consequently, 
unlike the previously known flanging operations used in preparation for the 
subsequent hemming operation, the flanging operation of the present invention 
provides a very sharp bend along the bend line between the flange and the remainder 
of the outer panel. 

15 This sharp bend can further be more easily achieved during the flanging 

operation which is a part of the stamping process, because every side of both outer 
panel and flange can be closely and accurately trapped in between the different part of 
the die set. At the opposite, a hem press will have access to only the outer surface of 
the outer panel (nest on class "A" surface, and upper steel on outside of the flange). 

20 Most of such traditional hemmer using the edge of the inner panel as a "counter- 
anvil" to impose the real "breaking line" of the hem. Consequently, any variation in 
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the location of the inner edge will fatally impact on the final geometry of the hemmed 
part. Unlike the previously known hemming operation, the present invention 
accurately freezes the final geometry of the outer perimeter of the door right from the 
stamping operation, and uses the inner panel only like a pure spacer in the hem stack- 
5 up. Its position is no more critical. 

Following the flanging operation, the outer panel is positioned on the nest of a 
hemming machine in the conventional fashion. The inner panel is then positioned on 
the outer panel in the conventional fashion so that an outer periphery of the inner 
panel is adjacent to but spaced inwardly from the bend line around the outer panel. 

10 Thereafter, the nest is sequentially reciprocated relative to prehemming and final 
hemming tooling to hem the inner and outer panels together. 

Unlike the previously known hemming methods using a prehem tool with a 
pure linear section oriented at 45 degrees, however, the hemming method of the 
present invention utilizes a prehemming tooling having a radius R2 of curvature in the 

15 range of 2L > R 2 > 1/3 L where L equals the width of the flange. By utilizing a 
prehemming tool having such a radius, the initial angle of impact between the 
prehemming tool and the free edge of the flange is in the range of 55 degrees to 70 
degrees and thus much sharper than the previously known 45 degrees prehemming 
tools. This high angle of impact between the curvilinear prehemming tool and the 

20 outer free edge of the flange of the present invention effectively imparts a force on 
the flange between the prehemming tool and in a direction towards the bend line 
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between the flange and the remainder of the outer panel. In practice, this force 
effectively retains the bend line in a fixed position relative to the outer panel during 
the entire prehemming operation. 

As a consequence, the class "A" surface of the outer panel remains perfectly 
5 in contact with the anvil during the complete process of prehemming without 
performing any parasite bending in between the sharp bend to perform the flanging 
and the class "A" surface. The sharp bend early performed from flanging contributes 
at this turn to avoid any risk of class "A" surface buckling under the important axial 
force applied on the hem flange during the prehem operation. A traditional (1.2 mm + t) 

10 flanging rad will conduct to such situation, and preferably a 0.8 mm + t to 0.5 mm + 1 
flanging rad will be preferred to generate during the prehem only one large curvature 
just above the initial bend and only the straight hem flange. 

Following the prehemming operation, the flange overlies a portion of the outer 
peripheral portion of the inner panel and is curvilinear in the shape conforming 

15 substantially to the shape of the prehemming tooling. Thereafter, final hemming 
tooling compresses the flange against the outer peripheral portion of the inner panel 
thus sandwiching the outer peripheral portion of the inner panel between the flange 
and the remainder of the outer panel and completing the hem for the final panel 
assembly. In practice, flat final hemming tooling will achieve the desired final 

20 appearance for the hem. 
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During the final hem operation, the first part next to the initial hem bend of 
the large curvature performed on the flange during the prehem operation is curved 
even sharper by the compression of the final hem steel. When at the opposite, the 
second part is flattened against the inner panel developing a spring-back force firmly 
5 trapping in position the inner panel. 

The present invention, by its use not only of the initial flanging operation with 
a sharp bending radius between the flange and the remainder of the outer panel, but 
also by the use of the curvilinear prehemming tool, ensures that the outer bend line 
for the outer panel remains fixed during the entire hemming operation. By so fixing 

10 the position of the outer bend line, cracking of the outer panel along the bend line is 
avoided and panels of predictable and consistent sizes are obtained. As a further 
advantage, the present invention eliminates essentially all creeping of the outer panel 
during the prehemming operation as well as any recoil resulting of this initial 
creeping when performing the final hem. By eliminating such creeping, the overall 

15 visual appearance of a very thin hem is obtained. 

BRIEF DESCRIPTION OF THE DRAWING 
A better understanding of the present invention will be had upon reference to 
the following detailed description, when read in conjunction with the accompanying 
drawing, wherein like reference characters refer to like parts throughout the several 
20 views, and in which: 

8 



VMS- 18203/04 
40127gs 

FIG. 1 is a prior art view illustrating an outer panel following the flanging 
operation; 

FIG. 2 is a sectional view illustrating the prior art hemming method during a 
prehemming operation; 

5 FIG. 3 is a side view illustrating a prior art panel assembly following a 

hemming operation; 

FIG. 4 is a fragmentary side view illustrating a portion of the outer panel 
following a flanging operation in accordance with a preferred method of the present 
invention; 

10 FIGS. 5A and 5B are side diagrammatic views illustrating a prehemming 

operation in accordance with the method of the present invention; 

FIGS. 6A and 6B are diagrammatic side views illustrating a final hemming 
operation in accordance with the preferred method of the present invention; and 

FIG. 7 is a view similar to FIG. 6B, but illustrating a modification thereof. 

1 5 DETAILED DESCRIPTION OF A PREFERRED 

METHOD OF THE PRESENT INVENTION 

With reference first to FIG. 4, during the hemming method of the present 

invention, a flange 10 is first formed around an outer peripheral portion of an outer 

panel 12. Consequently, the flange 10 extends from a bend line 14 formed in the 

20 outer panel 12 such that the flange 10 lies in a plane generally perpendicular to the 



9 



VMS- 18203/04 
40127gs 

plane of the remainder 16 of the outer panel 12. The flange 10, furthermore, has an 
overall width of L. 

Unlike the previously known hemming methods, the bend line 14 has an outer 
radius R in the range of (1.0 mm + t) > R > (0.2 mm + t) where t = the thickness of 
the outer body panel 12. Since aluminum panels 12 are generally from 0.8 mm to 1.2 
mm in thickness, the radius R between the flange 10 and remainder 16 of the outer 
panel 12 along the bend line 14 will be typically in the range of 1.4 mm to 2.2 mm for 
a 1.2 mm thick panel. 

With reference now to FIGS. 5 A and 5B, following the flanging operation, the 
outer panel 12 is positioned on a nest 20 (illustrated only diagrammatically) of a 
hemming machine. An inner body panel 22 is then positioned on the outer panel 12 
in a conventional fashion so that an outer edge 24 of the inner panel 22 is spaced 
slightly inwardly from the bend line 14 between the flange 10 and remaining portion 
16 of the outer panel 12. 

Still referring to FIGS. 5 A and 5B, unlike the previously known hemming 
methods, the hemming method of the present invention utilizes a prehemming tool 26 
having a curvilinear hemming surface 28 which is formed along the radius R 2 . The 
radius R 2 , furthermore, is in the range of 1/3 L to 2L where L equals the width of the 
flange 10. 

As best shown in FIG. 5A, the prehemming tool 26 is positioned relative to 
the flange 10 so that, at the initial impact between an outer free edge 30 of the flange 
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10 and the hemming surface 28 of the prehemming tool 26, the angle of impact a is in 
the range of 55 degrees to 70 degrees and thus much greater than the previously 
known 45 degrees for prehemming tools. This increased angle a between the 
prehemming tool 26 and the flange 10 causes the prehemming tool 26 to compress the 
5 flange 10 in the direction from its free edge 30 towards its bend line 14 during the 
prehemming operation, i.e. as the prehemming tool 26 moves from the position 
shown in FIG. 5A and to the position shown in FIG. 5B. This compression thus 
ensures that the bend line 14, and thus the outer periphery of the final panel assembly, 
remains in a fixed position during the entire prehemming operation thereby 

10 eliminating the previously known "creeping" common to prior art hemming methods. 

At the end of the prehem operation, the originally straight part of the flange 10 
will be bent with a large bending curvature starting just above the initial flange bend. 

With reference now to FIGS. 6 A and 6B, following the prehemming operation 
(FIG. 6A) the flange 10 is bent so that it overlies an outer edge portion 40 of the inner 

15 panel 22. Furthermore, the flange 10 will build a large curvature inside of the 
prehemming tool 26 illustrated in FIG. 5A and FIG. 5B. 

Thereafter, the nest 20 is reciprocated relative to a final hemming tool 42 from 
the position shown in FIG. 6A and to the position shown in FIG. 6B. In doing so, the 
final hemming tool 42 compresses the flange 10 thus sandwiching the outer edge 

20 portion 40 of the inner panel 22 between the flange 10 and the remainder 16 of the 
outer panel as shown in FIG. 6B. 
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Preferably, the final hemming tooling 42 has a flat hemming surface 44 which 
is generally parallel to the support surface of the nest 20. The use of a final hemming 
tool 42 with a flat hemming surface 44 is relatively inexpensive to manufacture and 
renders the inner and outer positions of the final hemming tool 42 relative to the 
flange 10 essentially noncritical. However, if desired, the final hemming tool 42 can 
include a shaped surface 46 (FIG. 7) such that the surface 46 corresponds in shape to 
the desired final hem. 

A primary advantage of the present invention is that, due to the sharp bend 
between the flange and the remainder of the outer panel accurately performed during 
the flanging operation coupled with the curvilinear prehemming tool, movement and 
further compression of the outer panel along its bend line is virtually eliminated. 
This, in turn, eliminates both creeping and recoil, as well as risk of cracking of the 
outer panel during the hemming operation. 

Having described my invention, however, many modifications thereto will 
become apparent to those skilled in the art to which it pertains without deviation from 
the spirit of the invention as defined by the scope of the appended claims. 

I claim: 
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